Histidine residues are involved in translocation-coupled ATP hydrolysis by the Sec-A protein.
Treatment of SecA, an essential component of the protein translocation machinery of Escherichia coli, with a histidine-specific reagent, diethylpyrocarbonate, caused significant abolition of its translocation-coupled ATPase (translocation ATPase) activity, which requires a presecretory protein and membrane vesicles, whereas its endogenous ATPase (SecA-ATPase) activity was enhanced by a factor of 2. Diethylpyrocarbonate-treated SecA exhibited an absorption maximum at 240 nm due to the formation of N-carbethoxyhistidine. Upon the modification of about 5 of the total 22 histidine residues in the SecA molecule, both the abolition of its translocation ATPase activity and the enhancement of its SecA-ATPase activity occurred. Intact and modified SecA exhibited similar affinities for ATP, proOmpA and membranes, whereas Vmax of the translocation ATPase activity was significantly lower in the case of the modified SecA. ATP had no effect on the modification of SecA. Taken together, these results indicate that histidine residues susceptible to diethylpyrocarbonate are essential for the translocation ATPase, but not directly involved in the binding of ATP, proOmpA and membranes. A possible reason for the abolition of translocation ATPase is discussed.